Comparison of maternal to fetal transfer of 3,5,3'-triiodothyronine versus thyroxine in rats, as assessed from 3,5,3'-triiodothyronine levels in fetal tissues.
Thyroxine (T4) is transferred from the mother to the hypothyroid rat fetus late in gestation, mitigating T4 and T3 deficiency in fetal tissues, the brain included. We have now compared the effects of maternal infusion with T3. Normal and thyroidectomized rats were started on methimazole (MMI) on the 14th day of gestation, given alone, or together with a constant infusion of 0.45 micrograms (0.69 nmol) T3 or of 1.8 microgram (2.3 nmol) T4/100 g per day. Maternal and fetal samples were obtained at the 21st day of gestation. The doses of T3 and T4 were biologically equivalent for the dams, as assessed from maternal plasma and tissue T3, and plasma TSH levels. MMI blocked the fetal thyroid; T4 and T3 levels were low in all fetal tissues, and fetal plasma TSH was high. Maternal infusion with T4 mitigated both T4 and T3 deficiency in all fetal tissues, the brain included, and decreased fetal plasma TSH. In contrast, infusion of T3 normalized fetal plasma T3 and increased the T3 levels in several tissues, but not in the brain. Neither did it decrease the high fetal plasma TSH levels. The results show that when the fetus is hypothyroid, T3 crosses the rat placenta at the end of gestation, but does not affect all tissues to the same degree. In contrast to the effects of maternal T4, maternal T3 does not alleviate the T3 deficiency of the brain or, presumably, of the thyrotrope. Thus, end-points of thyroid hormone action related to TSH release should not be used to measure transfer of maternal T3 to the fetal compartment. Moreover, T4 should be given, and not T3 to protect the hypothyroid fetal brain.